IRGA experiments indicate an apparent photosynthetic CO 2 fixation capa city of 80-90 ~l CO 2 g-l h-1 , or 25-30% of the amount of C02 produced by respiration. The significance of these findings is discussed with respect to nutrition of the parasite.
The photosynthetic capcity of dwarf mistletoes has long been a subject of speculation. The presence of chlorophyll (Freeland 1943, Hull and Leonard 1964b) pr'ovides circumstantial evidence for some capa city for photosynthetic C02 fixation. The light-dependent incorporation of 14C0 2 demon.strates that photosynthesis is occurri.ng (Rediske and Shea 1961, Hull and Leonard 1964b) . It is also knmvll that 14 C02 , assimtleted by the host foliage a~ 14C-sucrose, is translocated by undefined means into dwarf mistletoe tissue (Rediske and Shea lQ61, Hull and Leonard 1964a ). Hull and Leonard found that 14C0 2 fixed by tha aerial shoots remained there, and was not translocated, even lnto the endophytic system. Tainter (1971) found that the aerial shoots of A. pusillum Peck evolved less C02 in the light than under dark conditions; however, quantitative results cannot be calculated from his reported data since.
temperature, tissue weight, light intensity, and volume of the system 't-lere all undefined.
All of the evide.nce supports the classification of Arceuthobium as hemiparasitic; capable of some autotrophic carbon fixation, but depen dent upon its host for an unknown quantity of reduced carbon compounds.
The purpose of the present investigation is to determine quantitatively the magnitude of the utilization of carbon by Arseuthobium tsu~~~_ (Rosendahl) Jones (Hawksworth and Weins 1970) , and the extent to which photosynthesis by the parasite contributes to meeting the energy re quirements of the organism. The center well of each flask contained 0.1 m1 of 10% MaOH and a filter paper wick for CO 2 absorption (Umbreit, et a1. 1957) . Care was taken in the choice of tissue samples to use shoots which came from the same in fected branch, and only those terminal 2 cm portions which were of similar size and color were used. All respiration and photosynthesis experiments were done at 25 0 C. After correction for thermobarometric fluctuations, the rates of 02 consumption were calculated from flask constants. The respiratory quotient was determined using the same apparatus after the indirect method of Umbreit, ~al. (1957) .
MATERIALS AND METHODS

Branches
Photosynthesis experiments using 14 C02 employed warbu~g flasks without the foil wrap. Aerial shoots we~e exposed to lights in the Warburg bath for 15 minutes prior to reaction of 2.5 ~moles (3. In agreement with Rediske and Shea (1961) , and Hull and Leonard (1964b) for other species of Arceuthobium, I found that A. tsugense shoots can fix 14C02 in the light. Accurate measurements of the photo synthetic rate cannot be obtatned by this method because more C02 is pro duced from respiration than is fixed by photosynthesis. Consequently, the specific activity of 14 C02 present in the flask is diluted by rela tively large quantities of unlabelled CO 2 produced during the course of a one-hour experiment. Of the 3.3x10 5 d.p.m. 14C02 initially present in the flasks, about 10-15% is incorporated into the plant tissue during one hour. This must be regarded as a minimum estimate of the photosynthetic capacity of A. tsugense.
In most photosynthesis experiments, the 14C labelled mistletoe shoots in each flask were cut up and assayed as described in the Methods Section. In two experiments the terminal 5-8 mm portions of the shoots we,re analyzed separately from the older, elongated stem portions. The 14C activity (dpm/mg) of the tip extracts averaged nearly twice that of the stem extracts. This indicates that more active CO 2 fixation is occurring in the young tip regions of the aerial shoots, and is sugges tive that any translocation from younger to older tissues is not a rapid process.
In agreement with the findings of Hull and Leonard (1964b) , 80 to 90% of the 14C activity incorporated by the aerial shoots is found in the ethanol soluble fraction. The ethanol extracts averaged about 100 dpm mg-1 fresh tissue weight, and were used for further characterization of the products of photosynthesis. Table II shows that about 10% of the 14C-photosynthate is lipid soluble. The H20 soluble phase was further separated into cationic, anionic, and neutral fractions by ion exchange chromatography (Table III) .
In general, the cationic fraction of the photosynthate was more heavily labelled in these experiments than Hull and Leonard (1964b) reported for A. campylopodum forma abietinum (Engelm.) Gill.
The free amino acids were identified by elution from the cation resin, and the use of two-dimensional paper chromatography. On the basis of Rf values in three solvent systems, and color reactions with ninhydrin, it was found that valine, aspartic acid, and glutamic acid were present, with possibly leucine and/or phenylalanine. This is in general agreement with the findings of Greenham and Leonard (1965) for other forms of A.
campylopodum. Additional amino acids are definitely present in A.
tsugense, but are not identified yet.
Data from infrared gas analysis experiments with aerial shoots of.
A. tsugense support the respiration data obtained by manometric methods.
Additionally, IRGA provides quantitative measurement of C02 fixation in the light. Figure 3 shows C02 evolution of the same tissue under dark and light conditions. After the system is flushed with low C02 air, a short period of equilibration and gas mixing ensues.
The increase of CO 2 concentration due to dark respiration is equivalent to a rate of 
133,000 9,100 ( 9%) 96,800 (91%)
161,000 14,700 (11%) 124,000 (89%) a % figures based upon total recovered activity from both fractions, some 14C activity loss in (2) and (3) 310 ~l CO 2 g-1h-1. With the lights on, CO 2 is still produced, but at a reduced rate of 210 ~l CO 2 g-1h-l Table IV 
